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A total of 435 samples from feedstuff (130 samples of commercial ration feed storage from
1e30 days, 77 samples of commercial ration stored higher than 30 days, 57 samples from
each of, derris, grind mixture, Tibn and wheat bran) were collected from the feed store
houses of private farms located at the desert regions of Ras Sudr at South Sinai and Ela-
meria area at Alexandria Governorate, from December 2012 to May 2014. The collected
samples were analyzed for fungal growth. The results revealed that, the main moulds
observed in the ruminant feeds were Penicillium spp., Aspergillus (A) flavus, Cladosporium
spp., Mucor spp., Trichoderma spp., A. niger, Alternaria spp., Rhizopus spp., Fusarium spp., A.
fumigates and A. terreus. In addition, the winter season was of higher incidence for moulds
isolation than summer season. The most toxigenic aflatoxins secreted by Aspergillus flavus
include Aflatoxin B1, Aflatoxin B2, Aflatoxin G1 and Aflatoxin G2. The results of biological
treatment of Aflatoxins using Saccharomyces (S) cerevisiae, showed that, the addition of
Saccharomyces cerevisiae at a level of (1  106) cfu.ml1 and (1  109) cfu.ml1 decreased the
level of concentration of aflatoxin B1, B2, G1 and G2 and the level of (1  109) cfu.ml1 was
more efficient in reducing aflatoxins than the lower concentration.
Copyright 2015, Beni-Suef University. Production and hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).1. Introduction
The desert conditions characterized by high temperature with
high relative humidity and dry weather conditions. The desertom (S.M.S. Hegazy).
i-Suef University.
ity. Production and hostin
/licenses/by-nc-nd/4.0/).constituted about 95% of the area of Egypt, and this percent-
age is a large area in relation to the Egyptian land. The main
animals breed in this area are the ruminants including cattle,
sheep and goats in addition to camels (FAO, 2011). The main
causes of food deterioration is the growth of the toxigenicg by Elsevier B.V. This is an open access article under the CC BY-
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addition to the secretion of some mycotoxins that causing
harmful to the animals and its products as well as human
health (Garcı´a-Cela et al., 2012, Armando et al., 2013).
Mycotoxins are secondary metabolites produced by fungi
especially those belonging to the genus Aspergillus, Penicil-
lium and Fusarium (Oswald et al., 2012). Themainmycotoxins
secreted by toxigenic fungi in ruminant feeds includes Afla-
toxin (Razzaghi-Abyaneh, 2013); Ochratoxin, Zearalenone,
Trichothecenes and Fumonisins (SCF 2000, JEFCA 2001 and
Meyer et al., 2003). Aflatoxins had a particular focus of
research studies. They are produced primarily by A. flavus, A.
parasiticus, and A. nomius, leading to contamination of many
commodities used for human food and animals feed (Jouany
and Yiannikouris, 2002). Aflatoxins have carcinogenic and
mutagenic in human and animals (Barkai-Golan, 2008).
In ruminants, acute aflatoxicosis results in death while
chronic aflatoxicosis results in cancer, immune suppression,
and other slow pathological conditions. The liver is the pri-
mary target organ which results in liver damage. There are
substantial differences in species susceptibility (Zain, 2011).
Meanwhile, aflatoxin B1 is considered the strongest hep-
atocarcinogen agent (Hwang and Lee, 2006). The main tech-
niques used for controlling mycotoxins in animal feed
includes four different control strategies may be distin-
guished: (A˚berg et al., 2004) the use of high quality and
selected feedstuffs. (Garcı´a-Cela et al., 2012) Control by
monitoring for selected mycotoxins in all feed ingredients or
final feed independent of quality or origin (Arranz EBurdanpal
et al., 2006). Combining feedstuff of normal or high quality
with feedstuff of known low cost and quality or high risk of
mycotoxin contamination (Armando et al., 2011). Prevention
of uptake of mycotoxins by use of feed additives (Lizarraga-
Paulı´n et al., 2013).
Although there are ways to prevent fungal growth and af-
latoxins formation, so far no way has been achieved to control
mycotoxins in food (Bley N'Dede et al., 2009). Biological control
is a promising approach for reducing both preharvest and post
harvest aflatoxins contamination. Reductions in aflatoxins
contamination with the use of non-toxigenic strains of fungi,
has also been demonstrated in corn and cottonseed (Lizarraga-
Paulı´n et al., 2013) and in bread (Milani et al., 2014).The main
fungi used for biological control of moulds and fungi in animal
feed were saccharomyces spp. Saccharomyces cerevisiae strains as
biological agents were especially used as post harvest diseases
control (Frances et al., 2006). Yeasts may act as antagonistic
microorganisms thereby considerably decreasing the growth of
filamentous spoilage fungi and also ochratoxigenic microor-
ganisms, these strains were previously proposed to be used in
silage (Armando et al., 2011, 2012, 2013). This study aimed to
isolation and identification of fungi recoverd from feed of ru-
minants under desert conditions, detection of toxigenic strains
of A. flavus and measurement of its toxins besides, detoxifica-
tion of feeds using biological control.2. Materials and methods
1-Feedstuff samples: The samples collected from the feed
store houses of private farms located at the desert regions ofRas Sudr at South Sinai and Elameria area at Alexandria
Governorate fromDecember 2012 toMay 2014. Forty hundred
and thirty five samples of feedstuffs (130 samples of
commercial ration storage from 1e30 days, 77 samples of
commercial ration storage higher than 30 days, 57 samples
from each of derris, grindmixture, tibn and wheat bran) each
sample was placed in a sterile plastic bag then send to
the laboratory for screening and identification of fungal
growth.
2-Isolation of moulds: 225 ml of sterile peptone water were
added to 25 g of the feed sample, and thoroughly mixed using
homogenizer at 1400 rpm for 2.5 min, and then 1 ml of the
dilution was poured into Sabouraud's dextrose agar. Inocu-
lated plateswere incubated at 25 C for oneweek. At the end of
theweek, the resulted fungal colonieswere separately noticed
by the naked eye, during the incubation period, the plates
were examined daily for star-shaped mold growth which was
picked up under aseptic conditions with its surrounding
cultivated medium and transferred into malt extract agar
slope then kept at 22e25 C for further identification.
3-Identification of the isolated moulds: Identification of
mould genera and species depending on macroscopical and
microscopical investigations was carried out according to
Fennel and Raper (1965) and Samson (1979) for genus Asper-
gillus, Arx et al. (1967); Raper and Thom (1969); Samson et al.
(1976) and Zycha et al. (1969) for the other mold genera.
4-Toxigenicity test for Aspergillus flavus strains: The test
was done recommended by (Davis et al., 1966) aflatoxins were
produced from A. flavuswhich was grown in a liquid medium
(yeast extract sucrose broth) (YES) (2% yeast extract-20% su-
crose medium) and the inoculated flasks were incubated at
25 C for 7e10 days thenwere observed for fluorescence under
long-wave UV light (365 nm).
5-Qualitative estimation of aflatoxins: according to (Scott
and Lawrence, 1995).
6-Clean-up procedures for high-performance liquid chro-
matography (HPLC) analysis: According to (Bragulat et al.,
2001).
7-Quantitative estimation of aflatoxins by High perfor-
mance liquid chromatography (HPLC) used for aflatoxins
determination was an Agilent 1100 HPLC system, Agilen
Technologies, Waldbronn, Germany, equipped with quater-
nary pump model G 1311A, UV detector (Model G 1314A)set at
254 nm wavelength, auto sampler (model G1329A VP-ODS)
and Shim pack (150  4.6 mm) column (Shimadzu, Kyoto,
Japan) (Romagnoli et al., 2007).
8-Biological treatment of mycotoxins: The isolates of tox-
ginicA. flavus that showed ability to produce aflatoxins in high
concentrations were used for the investigation. Aflatoxigenic
nature of isolates wasmaintained on SabouraudMaltose Agar
(Merck, Germany) at 4 C. Manually prepared yeast extract-
sucrose (YES) broth served as aflatoxin production medium.
8.1-Baker′s Yeast The commercial baker's yeast (S. cer-
evisiae) collected from different shops was activated in 100 ml
of Sabouraudmaltose broth. After the incubation period (48 h,
25 C). Working concentrations of yeast cells suspension in
sterile physiological saline were 106 cfu.ml1 and 109 cfu.ml1
per one ml. Influence of two concentrations of yeast cells
suspension on the isolates of A. flavus was investigated. The
controls without adding of baker's yeast were also prepared.
b e n i - s u e f u n i v e r s i t y j o u r n a l o f b a s i c a n d a p p l i e d s c i e n c e s 4 ( 2 0 1 5 ) 1 6 7e1 7 3 1698.2-Measurement of aflatoxins: Erlenmeyer flasks con-
taining 100 ml of YES broth were inoculated with 5 ml of
fungal spores suspension and with 1 ml of yeast cells sus-
pension at appropriate concentrations (109/ml-1 and 106/ml),
The flasks were then incubated at 25 ± 2 C for 12 days in a
shaker incubator. Aflatoxins measurement were determined
at the end of the incubation period by High performance liquid
chromatography (HPLC) Agilent 1100 HPLC system, Agilen
Technologies, Waldbronn, Germany, equipped with quater-
nary pump model G 1311A, auto sampler (model G1329A VP-
ODS) and Shim pack (150  4.6 mm) column (Shimadzu,
Kyoto, Japan).
9-Statistical analysis Data were evaluated by analysis of
variance (ANOVA)the mean values were tested for all Signifi-
cance difference by Duncs Multiple Range test as the
mean ± S.D and p values<0.001 were Considered statistically
significant.3. Results and discussion
The main causes of food deterioration is the growth of the
toxigenic fungi that causes feed unfit for the animal con-
sumption in addition to the secretion of some toxins that are
harmful to the animals, its products as well as human health
(Armando et al., 2013). A. flavus is the main producer of the
well known carcinogenic aflatoxins and the presence of this
fungus and aflatoxins is of huge concern in terms of food
safety (Rodrigues et al., 2007).
The results in Tables (1, 2 and 3) revealed that, the inci-
dence of isolatedmoulds among examined commercial ration
stored from 1 to 30 days were more than those stored more
than 30 days, this results agreed with those of Pettersson et al.
(2004) and FAO (2011), who reported that, the high environ-
mental temperature with increasing moisture content of the
rations under bad storage conditions increasing the mould
gross level in the rations. In addition; derris and grind mix-
tures showed higher incidence for Penicillium spp.89 (23.05%)
and 56 (21%) and A. flavus 69 (17.87%) and 52 (20.07%) respec-
tively, while the lower incidence was observed in FuseriumTable 1 e Incidence of isolated moulds among the examined c
higher than 30 days.
Commercial ration stored from 1 to 30 days
(n ¼ 130samples)
Moulds No of isolates %
Penicillium spp. 89 23.05
A. flavus 69 17.87
Cladosporium spp. 55 14.24
Mucor spp. 35 9.06
Rhizopus spp. 33 8.5
Trichoderma spp. 29 7.51
A. niger 23 5.95
A. fumigates 21 5.44
A. terreus 19 4.92
Fusarium spp. 13 3.36
Total 386 100
Chi2 50.55**
** ¼ Significant at P < 0.01, % was calculated according to the total numbspp. in each13 (3.36%) and 10 (3.86%) respectively. Meanwhile,
the higher incidence of isolated moulds in tibn and wheat
branwas Penicillium spp. whichwas 31(43.05%) and 37 (41.11%)
respectively. Also A. flavus observed in higher incidence in
case of tibn 24 (33.33%). On the other hand, the incidence of
isolated moulds, differ according to the type of ration, the
ration of high moisture content as the commercial ration of
1e30 day of age or the high oil ration as wheat bran, facilitated
the growth of the moulds especially under desert conditions
in case of bad storage level, this go in hand with those of
Baines et al. (2011) who revealed that, the incidence of isolated
moulds and mycotoxins differ from feedstuffs to other ac-
cording to the moisture content of the ration and the level of
the dry matter as increasing moisture content in humid area,
increase the incidence of isolated moulds as well as the my-
cotoxins that secreted by these moulds. Also, increasing the
dry matter as it without grinding and milling decreased the
moisture and oil content that will reduce mould growth and
its mycotoxins, while, grinding, crushing and milling of dry
matter increased the mould growth and secretion of myco-
toxins. Also, Armando et al. (2013), reported that, grinding and
crushing of ration, facilitate the growth of moulds than the
normal intact ration.
As showed in Table 4, the winter season was of higher
mould incidence than summer season and this agreed with
Fandohan et al. (2003), who revealed that, the green crop from
the pasture can also be dried and pressed as bales. Nowadays,
it is mainly dried in strings at the lye before pressing. It is
turned over and is easily contaminated with soil and rainfall
during the drying process, thus starting mould growth.
Pressing of bales from still moist hay can create bales with a
moist and mould-contaminated core. During wet autumns
and winters; water can condense on the surface of the bales if
they are not covered correctly.
Also, Table 4 showed the incidence of isolated moulds
during different seasons, where the winter seasons had
higher incidence for Penicillium spp.238 (25.32%), A. flavus
159(16.86%), Cladosporium spp. 95 (10.07%), A. niger 82 (8.69%),
Mucor spp.80 (8.48%), Trichoderma spp.76 (8.05%), Rhizopus spp.
67(7.10%), Alternaria spp.48 (5.09%) A. terreus 38(4.02%).ommercial ration samples stored from 1 to 30 days and
Commercial ration stored higher than 30 days (n ¼ 77
samples)
Moulds No of isolates %
Penicillium spp. 56 21.62
A. flavus 52 20.07
Cladosporium spp. 35 13.51
Alternaria spp. 29 11.46
Mucor spp. 22 8.49
Rhizopus spp. 19 7.33
A. niger 19 7.33
A. fumigatus 17 6.56
Fusarium spp. 10 3.86
Total 259 100
Chi2 15.66**
er of examined samples.
Table 2 e Incidence of isolated moulds among examined derris samples and grind mixture (n ¼ 57 samples of each).
Derris Grind mixtures
Moulds No of isolates % Moulds No of isolates %
Penicillium spp. 47 25.54 Penicillium spp. 39 19.79
Cladosporium spp. 29 15.76 A. flavus 33 16.75
Trichoderma spp. 26 14.13 A.niger 26 13.19
A. flavus 22 11.95 Mucor spp. 26 13.19
A. niger 21 11.41 Trichoderma spp. 21 11.61
Rhizopus spp. 20 10.86 A. fumigatus 12 6.09
A. terreus 19 10.32 Rhizous spp. 12 6.09
Total 184 100 Alternaria spp. 10 5.07
Fusarium spp. 9 4.56
A. terreus 9 4.56
Total 197 100
Chi2 20.21** Chi2 19.18**
** ¼ Significant at P < 0.01, % was calculated according to the total number of examined samples.
Table 3 e Incidence of isolated moulds among examined Tibn and wheat bran sample (n ¼ 57 samples of each).
Tibn Wheat bran
Moulds No of isolates % Moulds No of isolates %
Penicillium spp. 31 43.05 Penicillium spp. 37 41.11
A. flavus 24 33.33 Trichoderma spp. 19 21.11
A.niger 13 18.05 Mucor spp. 17 18.88
Alternaria spp. 4 5.55 Alternaria spp. 17 18.88
Total 72 100 Total 90 100
Chi2 10.11** Chi2 7.44**
** ¼ Significant at P < 0.01, % was calculated according to the total number of examined samples.
Table 4 e Incidence of isolated moulds among examined ration samples in winter and summer seasons.
Winter Summer
Moulds No of isolates % Moulds No of isolates %
Penicillium spp. 238 25.32 Penicillium spp. 61 24.89
A. flavus 159 16.86 A. flavus 41 16.73
Cladosporium spp. 95 10.07 Cladosporium spp. 24 9.79
A. niger 82 8.69 A. niger 20 8.16
Mucor spp. 80 8.48 Mucor spp. 20 8.16
Trichoderma spp. 76 8.05 Trichoderma spp. 19 7.75
Rhizopus spp. 67 7.10 Rhizopus spp. 17 6.93
Alternaria spp. 48 5.09 A. fumigatus 16 6.53
A. terreus 38 4.02 Alternaria spp. 12 4.89
A. fumigatus 34 3.60 A. terreus 9 3.67
Fusarium spp. 26 2.75 Fusarium spp. 6 2.44
Total 943 100 Total 245 100
Chi2 44.55** Chi2 25.55**
** ¼ Significant at P < 0.01, % was calculated according to the total number of examined samples.
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34(3.60%) and Fusarium spp.26 (2.75%). While, in summer
season, the higher incidence was observed in Penicillium spp.
61(24.89%) and A. flavus 41(16.73%), while the lower incidence
was observed inA. terreus 9 (3.67%) and Fusarium spp. 6(2.44%).
Table 5 showed that, higher incidence of A. flavus isolates
(to the total number of isolates) in commercial feeds stored
from 1 to 30 days and commercial feed stored more than 30
days, where the incidence was 69(5.08%), 52(4.37%) than thatwere found in derris, grind mixture, tibn and wheat bran in
which the incidence was 22 (1.85%), 33(2.77%), 24(2.02%) and
0(0%) respectively. This attributed to the high moisture con-
tent in commercial ration stored from 1 to 30 days and com-
mercial ration stored more than 30-days that facilitated the
fungal growth than the derris, grind mixture, tibn and wheat
bran which characterized by low moisture content, this re-
sults agreed with those of Holmberg et al. (1990), where they
reported that, the high moisture content in the ration
Table 5 e Number of A. flavus among different types of
ration samples.
Ration No. of
isolates
% of A. flavus
among total no.
of isolates
% Of A. flavus
among total
examined
samples
Commercial
feed stored
from 1e30 day
69 5.08 15.86
commercial
feed stored
more than 30
day
52 4.37 11.95
Derris 22 1.85 5.05
Grind mixture 33 2.77 7.58
Tibn 24 2.02 5.51
Wheat bran 0 0 0
Total 200 16.83 45.97
Chi2 16.55**
** ¼ Significant at P < 0.01, Total number of isolates ¼ 1188, Total
number of examined samples ¼ 435.
Table 6 e A. flavus isolates in the examined ration
samples at winter and Summer seasons.
Season No of
isolates
% of A. flavus to
the total no. of
isolates
% of A. flavus to the
total no. of examined
samples
Winter 159 13.38 36.55
Summer 41 3.45 9.42
Total 200 16.83 45.97
Chi2 10.44**
** ¼ Significant at P < 0.01, Total number of isolates ¼ 1188, Total
number of examined samples ¼ 435.
Table 7 e Types and concentration of Aflatoxins (ug/L) secrete
Types of samples Samples No. Toxige
Commercial Ration stored from 1e30 days. 1 þve
2 ve
3 ve
Derris 1 þve
2 þve
3 þve
Grind mixture 1 ve
2 þve
3 þve
Commercial ration stored more than 30 days. 1 ve
2 þve
3 ve
Tibn 1 þve
2 ve
3 ve
Total 15
Means
þve means toxigenic, ve means non toxigenic.
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tion and formation.
The result showed in Table 6 that, the incidence of A. flavus
in winter and summer seasons in relation to the total no. of
isolates159 (13.38%), 41(3.45%) respectively and to the total no.
of examined samples were, 159 (36.55%) and 41(9.42%)
respectively.
Table 7, indicated that, A. flavus produces aflatoxins B1, B2,
G1 and G2. This result similar with Mohamed and Roquia
(2011) and disagree with Rodrigues et al. (2007) who showed
that, A. flavus produces detectable aflatoxins B1, B2 and
cyclopiazonic acid only. Besides, Table 7 detected that, the
higher concentrations of aflatoxins were observed in B1 and
B2 as their means values were 35.74 and 20.04 mg/L respec-
tively, while the lower levels were observed in aflatoxins G1
and G2 as their means values were 9.77 and 5.69 mg/L respec-
tively. This result also similar with Mohamed and Roquia
(2011) who reported same result but differ in concentrations
of aflatoxins.
The results of biological treatment of Aflatoxins using S.
cerevisiae, (Table 8), cleared that, the addition of S. cerevisiae at
the level of (1  106) cfu.ml1 and (1  109) cfu.ml1 decreased
the level of concentration of aflatoxin B1 from 35.74 to
20.30 mg/L (15.44, 10 mg/L) and from 35.74 to 10.21 mg/L (25.53 mg/
L) respectively, this result similar with Kusumaningtyas et al.
(2006) who reported that, aflatoxin B1 contaminations in feed
were reduced by S. cerevisiae addition. While aflatoxin B2
decreased from 20.04 to 10.01 mg/L (10.00 mg/L) and from 20.04
to 3.22 mg/L (16.82 mg/L) respectively. Similatery, in addition of
S. cerevisiae at of level (1  106) cfu.ml1 and (1  109) cfu.ml1
decreased the concentration of aflatoxin G1 from 9.77 to
3.71 mg/L(6.06 mg/L) and from 9.77 to 33.22 mg/L (9.44 mg/L). This
go in hand with Milani et al. (2014) who concluded that, the
level of aflatoxin B1, B2 and G1 decreased by addition of
different yeast types.
Also, Table 8 showed a significant decrease (P < 0.01) in the
level of aflatoxins B1and B2 due to the addition of S. cerevisiaed in different examined samples.
n Types of toxins secreted in ration samples
Aflatoxin B1 Aflatoxin B2 Aflatoxin G1 Aflatoxin G2
22.58 13.56 5.83 e
e e e e
e e e e
29.72 14.06 6.24 2.09
68.45 33.91 16.65 10.52
51.14 27.08 11.77 6.40
e e e e
49.36 26.02 9.95 e
20.81 8.16 e e
e e e e
31.23 17.51 8.19 3.78
e e e e
12.64 e e e
e e e e
e e e e
285.93 140.3 58.63 22.79
35.74 ± 6.56 20.04 ± 3.46 9.77 ± 1.65 5.69 ± 1.83
Table 8 e Types and concentrations of aflatoxin secreted in different examined samples.
Aflatoxin
types
Aflatoxin concentrations
Without S.
cerevisiae (Means)
With S. cerevisiae (1  106)
cfu.ml1 (Means)
Decrease
level
Decrease
%
With S. cerevisiae (1  109)
cfu.ml1 (Means)
Decrease
level
Decrease
%
Aflatoxin
B1
35.74 ± 6.56 20.30 ± 4.56 15.44 ± 2.56 43.20 ± 3.55 10.21 ± 1.25 25.53 ± 3.30 71.43 ± 5.30
Aflatoxin
B2
20.04 ± 3.46 10.04 ± 1.43 10.00 ± 1.34 49.90 ± 4.40 3.22 ± 0.43 16.82 ± 2.43 83.94 ± 6.43
Aflatoxin
G1
9.77 ± 1.65 3.71 ± 0.22 6.06 ± 0.44 62.02 ± 4.44 0.33 ± 0.02 9.44 ± 0.45 3.37 ± 3.33
Aflatoxin
G2
5.69 ± 1.83 1.77 ± 0.23 3.92 ± 0.83 68.89 ± 5.83 0.11 ± 0.01 5.58 ± 0.31 1.93 ± 0.40
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lower one (1  106) cfu.ml1, as the rate of aflatoxins B1and B2
were 43.20% and 49.90% for the S. cerevisicae concentration of
(1  106) cfu.ml1, respectively while, for the concentration of
(1  109) cfu.ml1 the decreasing rate were 71.43% and 83.94%
respectively, this results go in hand with Saricet al. (2008) who
observed that, the baker's yeast (S. cerevisiae), in both con-
centrations (106 and 109 cfu.ml1) decreased content of AFB1
in YES broth. 106 cfu.ml-1 of the baker's yeast cell suspension
reduced the levels of AFB1 from 15.4% to 41.6% depending on
the isolate nature and a greater effect was observed at higher
yeast concentration (109 cfu.ml-1), as the reduction of the
AFB1 content was from 33.3% to 98.3% depending on the
isolate. Meanwhile, the different production of aflatoxins ofA.
flavus under the same conditions is consequence of distinc-
tion in genetic predisposition of these isolates. The different
reduction of the aflatoxins content, except by genetic diversity
of isolates of A. flavus, could be explained by competition for
nutrient sources between A. flavus and S. cerevisiae and by
different ability of examinated isolates to adapt to the same
conditions in YES broth.4. Conclusion
The results concluded that, the main moulds observed in the
ruminant feeds were Penicillium spp., Aspergillus (A) flavus,
Cladosporium spp., Mucor spp., Trichoderma spp., A. niger,
Alternaria spp., Rhizopus spp. Fusarium spp A. fumigates and A.
terreus. Also, the winter season was of higher incidence for
moulds than summer. The incidence of A. flavus that secreted
aflatoxins in winter seasons were higher than that those in
summer seasons. Themost toxigenic aflatoxins secreted by A.
flavus include B1, B2, G1 and G2. The use of S. cerevisiae, at a
level of (1  106) cfu.ml1 and (1  109) cfu.ml1 decreased the
level of concentration of aflatoxins B1, B2, G1 and G2 in stored
ruminant feed significantly.r e f e r e n c e s
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